b. Extend multilevel regression analyses and report them fully (i.e., more comprehensive Table 4 ). It is unclear why key and/or significant predictors (e.g., patient-centered interaction scale score) and other institution-level characteristics (e.g., size and staff experiences), were not included in Table 4. 5. Last paragraph in Results section: "The six items constituting the patient-centered interaction scale … being most important (results not shown)." More specific findings on actionable patientcentered interactions based on multilevel regression model(s) will be valuable and can increase this article's potential impact on psychiatric inpatient care.
REVIEWER
Victoria Bird Queen Mary University of London REVIEW RETURNED 14-May-2018
GENERAL COMMENTS Dear authors
The manuscript presents an interesting study focusing on satisfaction with inpatient care. Overall the paper reads well and I do not have any major methodological concerns, however I do feel there are a number of areas which would benefit from further attention: Abstract: I felt from the abstract it was a little unclear what the paper was really focusing on. For instance what is meant by assessment of outcome -it wasn't really clear what his term meant, does it relate to whether the patient perceives hospital as a positive or a good outcome, or whether they are satisfied etc. Throughout the paper I wasn't really clear on the key message as a result. Linked to this, it wasn't clear in the results section of the abstract whether the associations were with positive or negative outcomes -therefore I felt the whole message of the paper was lost in the abstract and would suggest it is re-written. Strengths and limitations: There was new information in this section which wasn't mentioned at all in the abstract regarding the different patient groups. Introduction: I felt the focus of the introduction could be improved slightly. The first paragraph of the introduction suggests to me that he study was looking more at the validation of a measure of service satisfaction, rather than assessing the factors associated with satisfaction. When describing the existing research it would be useful to know what healthcare related processes refers to. Again throughout the last paragraph of the introduction, patient assessment of outcome is frequently used without reference to what it actually means. I was also unclear how self-perceived mental health was classed as a socio-demographic variable. Methods: I found it a little confusing to know what the scales were actually assessing and what was the focus in the analysis. For instance in the introduction it is noted that the overall scale is used as the outcome, yet there is one item on patient satisfaction (which I thought was the main focus of the paper from the abstract and introduction), and also that two other subscales are used as predictors. I did also wonder about using two predictors which are not independent of the total outcome measure and how this was accounted for in the analysis. In the analysis was the time since admission taken into account within the models as previous research has shown that appraisals of inpatient care differ throughout treatment. It would be useful to have this in the methods section.
Results -it would be useful in the text to have some indication of magnitude of the effects and also the direction of effect. Was any control for multiple testing applied? It would be useful to have more information about the different sub groups and the findings for these subgroups. Discussion -It could also be argued that patients wit a poorer selfperceived health status at one time point, have the largest potential for change. Are coercion and involuntary admission the same thing, as in many places in the discussion they are treated as the same. I would suggest that the discussion focuses less on describing the results which are already described in the previous sections, but includes more on the implications bother research wise and clinical wise of the findings and what they mean in practice. At present I felt the discussion was a little light on this.
VERSION 1 -AUTHOR RESPONSE
Reviewer 1:
1. Quality improvement of patient care in psychiatric institutions is an important public health issue worldwide. This manuscript reports a national survey study conducted in Norway and suggests that psychiatric inpatients' perception of receiving patient-centered interaction during their hospitalization can be an actionable way to improve quality of care at the institution level. This cross-sectional survey has been well-designed and included all secondary care institutions for adult psychiatric patients with high response rate. A relatively newly validated and patient-tested instrument, PIPEQ-OS, was used. However, this instrument has not yet been widely used and greater details about PIPEQ-OS can enhance readers' comprehension of the clinical and practical significances of their findings. Moreover, since all patients were nested within institutions, multilevel regression analysis should be the main focus.
Thanks for your positive feedback. The specific suggestions are handled below.
2. Examples to improve this manuscript include, but are not limited, to the following suggestions:
PIPEQ-OS: Include English wording of items used to compute the three scale scores, its distribution (e.g., range, percentiles, shape, etc.). Describe how "overall current state", "selfperceived necessity of admission", etc. were measured (e.g., response option range and their meaning).
Thanks for your suggestion. We have now included a new 3. "Broad set of predictors": Discuss how multiple comparisons had been corrected.
"Broad set of predictors" refer to content broadness, not the number of predictors. No particular method was used to correct for multiple comparisons, but the number of predictors and sample size was in line with previous research in this area. Furthermore, we focus on the pattern of association between each predictor and outcome for all patients and five different patient groups, not single and marginally significant results. The Abstract and Discussion is only describing major and robust predictors, no single or marginal results are commented. Tables 1 and 2 : Combine them so that n (%) are presented next to mean (SD). Include mean (SD) for the other two scales: 6-item structure and facilities and 6-item patient-centered interaction.
4.
Thanks for your suggestion. We have combined 5. Regression models, Tables 3 and 4 : Consider omitting Table 3 since these analyses did not control for the clustering of patients within institution. Extend multilevel regression analyses and report them fully (i.e., more comprehensive Table 4 ). It is unclear why key and/or significant predictors (e.g., patient-centered interaction scale score) and other institution-level characteristics (e.g., size and staff experiences), were not included in Table 4 .
Thanks for your suggestion. We have carefully considered the comments from both reviewers, and believe we have implemented a revised approach that will increase the value of the paper. The current analysis mix background factors and health care factors in the same analysis of patient assessed outcome, in an effort to identify the most important predictors regardless of predictor type. However, this is an obstacle for obtaining relevant results for both performance measurement work and quality improvement work:
-performance measurement efforts must handle case-mix adjustment to improve comparability between health care providers -and thus needs information about predictors to adjust for the most important factors outside the control of providers, that is socio-demographic and other background factors about the patients;
-clinicians working with quality improvement must identify important areas to improve patientassessed outcome -and thus needs information about the most important predictors to improve patient-assessed outcome, in this study elements related to patient assessment of structure and processes of health care.
Consequently, the revised approach separate these different types of predictors in the analyses. First, we assess the association between background factors about the patient (gender, age, self-perceived health and so on) and patient-assessed outcome. These analyses are adjusted for the provider level in multilevel regressions to avoid contamination from the provider level. We conduct six regressions, one for each patient group and one for all patients. The goal is to identify the most important background factors related to patient-assessed outcome, factors that are candidates for case-mix adjustment when comparing results between different providers. The analysis are reported in a new table 3, and replace the current table 3. We have changed the Methods-statistical analysis and Results accordingly.
Secondly, we have conducted ordinary multivariate regressions for each patient group and all patients, with patient-assessed structure and processes of health care as predictors for patientassessed outcome. The goal is to identify which elements of structure and processes clinicians could focus on to improve patient-assessed outcome. We conduct ordinary multivariate regression of the following reasons: i) it makes it easier for clinicians to interpret and use results (multilevel regression are not well known among clinicians, and partial effects combining patient level and level 2 variables is especially hard to interpret and use); ii) we compensate by running a separate regression for each patient/diagnosis group to decompose to the most clinically relevant level 1 variable; iii) the health care variables are by far the most important predictors, and are in little degree affected by variables at level 1. The analysis are reported in a new table 4, and replace current table 4. The Methodsstatistical analysis and Results are changed accordingly.
We have also clarified the objective in the Abstract:
"The objective was to assess the importance of different types of patient-reported predictors for patients' assessment of outcome, both background factors at the patient level and health care predictors related to structure and processes of health care. The identification of background factors outside the control of providers is important for case-mix considerations when results are used as quality indicators in the public domain, while health care predictors are important for quality improvement work.".
6. Last paragraph in Results section: "The six items constituting the patient-centered interaction scale … being most important (results not shown)." More specific findings on actionable patient-centered interactions based on multilevel regression model(s) will be valuable and can increase this article's potential impact on psychiatric inpatient care.
We agree and have made the proposed change. See point 6 above. To increase the usefulness for psychiatric inpatient care, the new table 4 includes all relevant single items about structure and processes of health care.
Reviewer 2:
7. The manuscript presents an interesting study focusing on satisfaction with inpatient care.
Overall the paper reads well and I do not have any major methodological concerns, however I do feel there are a number of areas which would benefit from further attention.
Thanks for your positive comments.
8. Abstract: I felt from the abstract it was a little unclear what the paper was really focusing on.
For instance what is meant by assessment of outcome -it wasn't really clear what his term meant, does it relate to whether the patient perceives hospital as a positive or a good outcome, or whether they are satisfied etc. Throughout the paper I wasn't really clear on the key message as a result. Linked to this, it wasn't clear in the results section of the abstract whether the associations were with positive or negative outcomes -therefore I felt the whole message of the paper was lost in the abstract and would suggest it is re-written.
This is an important point. We have now included a short content description of the outcome scale in the Abstract, and hope this will clarify the focus of the paper:
"The outcome scale of the Psychiatric Inpatient Patient Experience Questionnaire -On-Site (PIPEQ-OS) was the main dependent variable. The scale consists of five items relating to overall patient satisfaction, benefit of treatment and patient enablement".
In addition, we have now explained the direction of the effects in the Result part of the Abstract.
9. Strengths and limitations: There was new information in this section which wasn't mentioned at all in the abstract regarding the different patient groups. This is useful, thank you. We have included more information about the patient group analysis in the Abstract-primary outcome measures:
"… -On-Site (PIPEQ-OS) was the dependent variable… Regressions were used to assess predictors, for all patients and for five different patient groups reported by the patients including anxiety/depression, drug-related problems and eating disorders."
10. Introduction: I felt the focus of the introduction could be improved slightly. The first paragraph of the introduction suggests to me that he study was looking more at the validation of a measure of service satisfaction, rather than assessing the factors associated with satisfaction.
We have removed the sentences about instrument validation, and added the following in the first paragraph of the Introduction to underline the importance of performance measurement for the study background:
«…Such measurements are often used as quality or performance indicators in the public domain [6] [7] , creating a need to adjust for background factors outside the control of providers including socio- «The outcome scale functions as the main outcome variable in this study, and consists of five patient reported outcome items. One item concerns overall patient satisfaction with the help and treatment received at the institution, another benefit of treatment received at the institution. The three remaining items relates to patient enablement, whether or not patients perceive that the help and treatment they receive help them understand and cope with their mental condition and lead them to believe that their life will improve after discharge».
12. I was also unclear how self-perceived mental health was classed as a socio-demographic variable.
Agree, self-perceived health is not a socio-demographic variable. We have corrected this in the manuscript.
Methods: I found it a little confusing to know what the scales were actually assessing and
what was the focus in the analysis. For instance in the introduction it is noted that the overall scale is used as the outcome, yet there is one item on patient satisfaction (which I thought was the main focus of the paper from the abstract and introduction), and also that two other subscales are used as predictors. I did also wonder about using two predictors which are not independent of the total outcome measure and how this was accounted for in the analysis.
Thank you. We have clarified the content of the outcome scale both in the Abstract and in the Introduction, see point 9 and 12 above.
Regarding "… two main predictors which are not independent of the total outcome measures": see point 6 above. As described we have changed the statistical analysis, and the comment here is thus only relevant for the new table 4 (regression with all relevant items about structure and processes of care as predictors for patient-assessed outcome). In this research field it is common to use patient satisfaction and other patient-reported outcomes as dependent variables, and include patient-reported experiences with structures and processes as potential predictors. Clearly, a common method bias will produce too high correlations. However, this is the same for all relevant variables and is not so important since we are interested in which predictors are most important (their relative effect size, not absolute size).
14. In the analysis was the time since admission taken into account within the models as previous research has shown that appraisals of inpatient care differ throughout treatment. It would be useful to have this in the methods section.
Time since admission was included. This variable is referred to as "duration of inpatient stay", which is shortly described in the Methods and reported in table 2.
15.
Results -it would be useful in the text to have some indication of magnitude of the effects and also the direction of effect.
Thank you. We have included magnitude and direction of effects in the Results.
Was any control for multiple testing applied?
No particular method was used to correct for multiple comparisons, but the number of predictors and sample size was in line with previous research in this area. Furthermore, we focus on the pattern of association between each predictor and outcome for all patients and five different patient groups, not single and marginally significant results. The Abstract and Discussion is only describing major and robust predictors, no single or marginal results are commented.
17. It would be useful to have more information about the different sub groups and the findings for these subgroups.
The sub-groups are now included in all tables (except new table 1 on items and scales).
18. Discussion -It could also be argued that patients with a poorer self-perceived health status at one time point, have the largest potential for change.
We agree with this statement and have adjusted.
19. Are coercion and involuntary admission the same thing, as in many places in the discussion they are treated as the same.
Thanks. We observe that the terminology should be standardized and have changed accordingly. We have two questions on coercion, one related to admission and one to treatment at the institution. The admission question is now referred to as coerced/voluntary admission, while the treatment question is referred to as coerced/voluntary treatment.
20. I would suggest that the discussion focuses less on describing the results which are already described in the previous sections, but includes more on the implications bother research wise and clinical wise of the findings and what they mean in practice. At present I felt the discussion was a little light on this.
Thanks for your suggestion. We have deleted most of the result parts of the Discussion, and now focus on discussing the main findings. Furthermore, we have included a new paragraph about practical implications, with special focus on performance measurement and quality improvement:
"The practical implications of the research relates to the fields of performance measurement and quality improvement. In Norway, national performance measurements are supposed to be used in quality improvement, for managing health care institutions and for public accountability and patient choice. These high stake purposes means that the measurement efforts must identify and implement an appropriate case-mix adjustment to improve comparability between health care providers. The current research shows that several variables should be included in the case-mix model. Furthermore, from a clinical point of view case-mix is warranted and expected to increase legitimacy of the indicator. One of the goals of national performance measures is quality improvement locally. The current study shows that a number of patient-reported health care structure and process aspects are related to patients' assessment of outcome. Patient-centred interaction is the most powerful predictor for outcome, implying that knowledge based or patient based interventions in this area could be an important start point to improve patient-assessed outcome. The questionnaire used in this study includes one page for open-ended comments, of particular interest for health care providers aiming to find and implement improvement initiatives of value for patients, thus being truly patient-centred".
VERSION 2 -REVIEW

REVIEWER
Grace Chan
University of Connecticut School of Medicine, USA REVIEW RETURNED 13-Jul-2018
GENERAL COMMENTS
This revision is much better than the original submission. However, more works are still needed. Here are some examples: 1. The new Table 1 certainly provided the much needed details in order to understand the 5-item outcome scale and the two structure and processes scales. Please consider referring to it in the Methods-Questionnaire section. Also it is unclear how patient response to the last item "All in all, what benefit have you gained from the treatment you have received so far at the institution?" on a 5-point scale. Perhaps how the 0 -100 scale scores were calculated from the individual items should be included in the footnote of the table, in particular, when patients did not response to all items within a scale. 2. The term "multivariate regression" has been incorrectly used to refer to the 6 ordinary single-dependent-variable, multiple-predictor regressions.
3. Since patients' need and perception might differ depending on their primary/main reason for inpatient admission, more in-depth reporting and discussion based on results for the two largest groups: anxiety and/or depression, and psychosis or schizophrenia, could highlight more appropriate and beneficial tailored quality improvement actions. 4. Please include the sample size used in each of the 6 multilevel regressions in Table 3 and the 6 ordinary regressions in Table 4 . 5. There are still many missing pieces and unusual/unfamiliar terms. More information is needed on the 280 units in 4 health regions in Norway such as unit size, personnel (staff and health care provider) training background and experience, and patientprovider ratio. Have any of these objective structure/facility characteristics been adjusted for in the two sets of regression analyses? When describing the 6 multilevel linear regression analyses, do "health enterprise" and "provider level" refer to unit or institution or personnel characteristics? The phrases "patients admitted acute" and "patients admitted elective" should be rephrased in abstract and main text. What does "Both and" mean as the middle response options in a 5-point scale (Table 2) ? 6. There are numerous errors and/or omissions in the Results section. For example, the sentence "The items and scales of the PIPEQ-OS had low missing values, varying from 2.6% for the patient-centred interaction scale to 16.8% for the item about information about mental health condition (table 1) ." contradicted figures reported in Table 1 : the second last item in the outcome scale had the lowest % of missing, 3.3%. Also in reporting regression analyses results, there are only two significant background factors across all 6 multilevel regressions. Admission type was not significant for the largest subgroup of patient, anxiety and/or depression, and for drug-related problem subgroup. Again no health service factor was significant in all 6 ordinary regressions and several non-significant estimated beta coefficients were included without their corresponding p values. 7. 1. This revision is much better than the original submission. However, more works are still needed. Here are some examples: 1. The new Table 1 certainly provided the much needed details in order to understand the 5-item outcome scale and the two structure and processes scales. Please consider referring to it in the Methods-Questionnaire section. Also it is unclear how patient response to the last item "All in all, what benefit have you gained from the treatment you have received so far at the institution?" on a 5-point scale. Perhaps how the 0 -100 scale scores were calculated from the individual items should be included in the footnote of the table, in particular, when patients did not response to all items within a scale.
Thank you for your positive comment and improvement suggestions. We have now referred to table 1 in the Methods-Questionnaire section, explained the 5-point scale for the benefit item in the Methods, and explained the 0-100 scale in the footnote of table 1.
2.
The term "multivariate regression" has been incorrectly used to refer to the 6 ordinary singledependent-variable, multiple-predictor regressions.
We have changed this to "Linear regression".
3.
Since patients' need and perception might differ depending on their primary/main reason for inpatient admission, more in-depth reporting and discussion based on results for the two largest groups: anxiety and/or depression, and psychosis or schizophrenia, could highlight more appropriate and beneficial tailored quality improvement actions.
We agree, and have given an example on how the study could inform quality improvement initiatives for the different groups (Discussion paragraph on practical implications):
«…The identification of initiatives should be sensitive to the fact that the health service predictors varied somewhat between the different patient groups in the sample: for instance, adequate information about the diagnosis was the most important predictor for patients with anxiety/depression, while treatment adjusted to your situation was the most important predictor for patients with psychosis/schizophrenia.» 4. Please include the sample size used in each of the 6 multilevel regressions in Table 3 and the 6 ordinary regressions in Table 4 .
Sample sizes are now included in table 3 and 4.
5.
There are still many missing pieces and unusual/unfamiliar terms. More information is needed on the 280 units in 4 health regions in Norway such as unit size, personnel (staff and health care provider) training background and experience, and patient-provider ratio. Have any of these objective structure/facility characteristics been adjusted for in the two sets of regression analyses? When describing the 6 multilevel linear regression analyses, do "health enterprise" and "provider level" refer to unit or institution or personnel characteristics? The phrases "patients admitted acute" and "patients admitted elective" should be rephrased in abstract and main text. What does "Both and" mean as the middle response options in a 5-point scale (Table 2) ?
Unfortunately, we do not have this kind of information about the providers. We have referred to this as a limitation:
"Lastly, the lack of information about the health care providers was a limitation, such as size, personnel, training background and so on. Further research should include more information about the providers, especially as potential predictors to adjust for and explain variation in patient-reported outcome at the provider level".
In the Methods-statistics part we have now included an additional sentence to explain health enterprises: "The health enterprises were included as random intercepts in the multilevel analysis, with individual level variables outside the control of the enterprise as fixed effects at the patient level. There were 22 health enterprises in the study, each constituting a number of departments».
We have rephrased the phrases "patients admitted acute" and "patients admitted elective" in the abstract and main text (the former to "patients with urgent admission" and the latter to "patients with planned admission").
"Both and": means both good and poor, for instance if some aspects are good and others poor (we have specified "Both good and poor" in table 2).
6. There are numerous errors and/or omissions in the Results section. For example, the sentence "The items and scales of the PIPEQ-OS had low missing values, varying from 2.6% for the patient-centred interaction scale to 16.8% for the item about information about mental health condition (table 1) ." contradicted figures reported in Table 1 : the second last item in the outcome scale had the lowest % of missing, 3.3%. Also in reporting regression analyses results, there are only two significant background factors across all 6 multilevel regressions. Admission type was not significant for the largest subgroup of patient, anxiety and/or depression, and for drug-related problem subgroup. Again no health service factor was significant in all 6 ordinary regressions and several non-significant estimated beta coefficients were included without their corresponding p values.
Thanks for pointing out the lowest missing value error, which is now corrected.
We now also state in the results that: "Overall current state and self-perceived health were significant in all six regressions, while admission type was significant in four of six regressions". Furthermore, we have excluded non-significant coefficients from the Results, and stated in the Results that: "None of the health service factors were significant in all six regressions".
